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(54) COATING COMPOSITION AND OPTICAL RECORDING MEDIA 



(57) There are provided a composition for coating 
which can form an ink receiving layer having excellent 
adhesion with hydrophobic substrates, water-resistance 
and printing stability, and an optical recording medium 
having an ink receiving layer formed from this composi- 
tion. 

The composition contains a radiation-curable com- 
pound (A) composed of 50 to 90% by weight of a mono- 
functional (meth) acrylic monomer and ~10 to 50% by 



Fig. 1 



weight of a multifunctional (math) acrylic monomer, a 
watepabsorbing organic ffller (C) in an amount of 10 to 
60% by weight relative to (A), and a water-absorbing 
inorganic filler (D) in an amount of 1 to 20% by weight 
relative to (A). This composition is applied on a protect- 
ing film (6) and cured to form an ink receiving layer (7), 
to obtain an optical disk (1). 
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Description 
TECHNICAL FIELD 

s [0001] The present invention relates to a composition for coating which contains a radiation-curable compound, 
more particularly, a radiation-curable composition far coating which can form an ink receiving layer, on which image 
information and literature information can be printed with an ink jet method. 

[0002] The present invention also relates to an optical recording medium having an mk receiving layer formed of the 
radiation-curable composition for coating. 

10 

BACKGROUND ART 

[0003] Recently, in an optical recording medium, there has been a greater demand for providing a surface opposite 
to a surface on which opticaJ writing/reading is performed, with an ink receiving layer (lebel printing surface) and printing 
16 images or literatures representing a recorded content in the medium with an Inkjet method so as to arrange the optical 
recording medium. 

[0004] As an ink used for an Inkjet recording method, there is usually used an aqueous one and, in many cases, a 
polyhydric aicohoi or the like is added to this ink in order to prevent clogging of a nozzle. 

[0005] On the other hand, as a substrate on which recording is made in the ink jet recording method, there have 

20 hitherto been used a normal paper, and a hydrophilizied paper such as a specialty paper for ink jet which is provided 
with a porous ink receiving layer. As such an ink receiving layer, there are described, for example, the use of a water- 
soluble high polymer of poiy (vrnyl alcohol} and polyacrylic acid In Japanese Laid-open Patent Publication No. 60- 
166651/1985, the use of hydroxy ethyl cellulose in Japanese Laid-open Patent Publication No.60-262685/1 985, the use 
of a mixture of carboxymethyf cellulose and polyethylene oxide in Japanese Laid-open Patent Publication No.61- 

25 181679/1966, and the use of a mixture of water-soluble cellulose and poly (vinyipyrrolldone) In Japanese Laid-open 
Patent Publication No.61-193879/1 986. Since the water-soluble polymers described in these laid open publications are 
very hydrophilic, they have affinity with a hydrophilic substrate such as a paper and the like and. when an ink receiving 
layer composed of these water-soluble polymers is provided on the surface of a hydrophilic substrate, there arises no 
problem on adhesion between the substrate and the ink receiving layer. 

30 [0006] However, for example, the water-soluble polymers described in the aforementioned laid open publications 
have Irttie affinity with substrates having the surface of strong hydrophobicfty such as an ultraviolet-curing resin and the 
like frequently used in a protecting membrane lor the optical recording medium. For that reason, when an ink receiving 
layer composed of these water-soluble polymers is provided on the surface of a hydrophobic substrate, adhesion 
between the hydrophobic substrate and the ink receiving layer is worse and, after laminated, they are easily peeled and. 

35 additionally, since the ink receiving layer itself has the tower water-resistance, there are occurrence of an ink Wot 
caused by a water droplet after printing and stickiness of the surface, which leads to a problem of practical use, 

DISCLOSURE OF THE INVENTION 

40 Object of the Invention 

[0007] Therefore, an object of the present invention is to provide a composition for coating which overcomes the 
aforementioned problems of the prior art and which can form, In one coating step, an ink receiving layer which is excel- 
lent in clearness of an image and quick-drying and which is excellent in adhesion with a hydrophobic substrate, the 
45 water-resistance and the stability of printing such as no occurrence of printing fall or no occurrence of separation of the 
whole layer even when wiped after wetting with water. 

[0008] An another object of the present invention is to provide an optical recording medium having an ink receiving 
layer formed of this composition for coating. 

so Summary of the invention 

[0009] The present Inventor studied intensively and. as a result, found that the aforementioned objects can be 
attained by a composition comprising a radiation-curable acrylic compound with a water-absorbing organic filler and a 
water-absorbing inorganic filter added, which resulted in the completion of the present Invention. 
55 [001 0] Tnat is, the present invention is a composition for coating which comprises a radiation-curable compound (A) 
containing a monofunctional (meth) acrylic monomer and multifunctional more than Afunctional (meth) acrylic mono- 
mer, a water-absorbing organic filler (C) and a water-absorbing inorganic filler (D). 

[001 1 ] In the composition of thB present invention, the radiation-curable compound (A) preferably contains 50-90% 
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by weight of the monofuncb'onal (meth) acrylic monomer and 10-50% by weight of the multifunctional more than bifunc- 
tional (meth) acrylic monomer. 

[OOI 2] In the composition of the present invention, the composition preferably contains 10-60% by weight of the 
water-absorbing organic filler (C) and 1-20% by weight of the water-absorbing inorganic filler (D) relative to the radia- 
6 tion-curable compound (A). 

[0013] In the present composition, a particle size of thef filer (C) and (D) is preferably 0.001 to 20 urn. 

[0014] In the composition of the present invention, the composition preferably contains 0.001 to 1 0% by weight of 

a polymerization Initiator refative to the radiation-curable compound (A). 

[0015] The present invention is also a recording material having an ink receiving fayer composed of a radiation- 
10 cured aforementioned composition for coating on at least one side of a hydrophobic supporting substrate. 

[001 6] The present invention is also an optical recording medium having an ink receiving layer composed of a radi- 
ation-cured aforementioned composition for coating on the surface opposite to the surface of the optical recording 
medium on which optical writing/reading is performed. 

is BRIEF DESCRIPTION OF THE DRAWING ' " 

[0017] 

Fig. 1 is a view showing a partial cross-section of one embodiment of an optical recording disk in accordance with 
20 the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0018] In the composition of the present invention, the radiation-curable compound (A) contains a monofunctional 
25 (meth) acrylic monomer and, as a cross-linking agent a muftifuncfianal more than afunctional (meth) acrylic monomer. 
[0019] The cured (meth) acrylic is highly hard, highly adhesive and highly cross-linked and has good adhesion to 
substrates having the hydrophobic surface such as ultraviolet-cured resins frequently used in a protecting film for optical 
recording medium. 

[0020] In the present invention, examples of the monofunctional (meth) acrylic monomer, as a cross-linking agent, 
30 are not limited to specified ones but include alky! (meth) acryfate such as ethyl (meth) acrylate, propyl (meth) acrylate, 
n-butyl (meth) acrylate, 2-ethylhexyl (meth) acrylate and the like, (meth) acrylic acid, (meth) acryionitrile. (meth) acry- 
iamide. N-substituted (meth) acryfarrede. N-methyfol (meth) acryiamide, hydroxyeihyi (meth) acrylate, carboxyetiiyl 
(meth) acrylate, (meth) acryioylmorphofine, ethylene glycol mono (mem) acrylate; al ethylene glycol mono (meth) acr- 
ylate. polyethylene glycol mono (meth) acrylate, cTimemylaminopropyl (meth) acryiamide, tetrahydrofurfuryl (meth) acr- 
35 ylate and the like. 

[0021] Among them, the high hydrophfllc monomers having hydroxy group, carboxy group, amino group, mor- 
pholrno group, or tetrahydrofurfuryl group are preferable. 

[0022] Examples of the multifunctional more than brfunctional (meth) acrylic monomer as a cross-linking agent are 
not limited to specified ones and include ethylene glycol dl (meth) acryfate, dielhylene glycol di (meth) acrylate, poiyeth- 
40 ylene glycol c5 (meth) acrylate, 1 ,6-hexane glycol di (meth) acrylate, pentaerythrttol tetra (meth) acrylate, pentaerythritol 
(meth) acrylate, Wmethylolpropane tri (meth) acryfate, trimethylolpropane di (meth) acrylate. and acrylic-rnodified ure- 
thane elastomer, as weJJ as the aforementioned multifurtctionai (meth) acrylic monomers with a functional group such, 
as COOH and the like introduced. 

[0023] Among them, ethylene glycol di (meth) acryfate, diethylene glycol di (math) acryfate. polyethylene glycol dl 
45 (meth) acrylate, pentaerythrrtol tetra (meth)acrytate, pentaerythritol (meth) acrylate, Wmethytoferopane tri (meth) acr- 
ylate, and trimethylolpropane di (meth) acrylate and the like are preferable. 

[0024] In the composition of the present invention, it is preferable that the radiation-curable compound (A) contains 
50-90% by weight of the monof unctional (meth) acrylic monomer and 1 0-50% by weight of the muttrfunctinal more than 
brfunctional (meth) acrylic monomer. 
so [0025] When the multifunctional (meth) acrylic monomer, as a cross-linking agent is less than 10% by weight it 
tends to arise a problem of curability upon curing a composition or strength of a cured film. On the other hand, when 
the amount exceeds 50% by weight there is a tendency that resulting cured f Pm becomes too hydrophobic and porta- 
bility is deteriorated. 

[0026] It is more preferable that the radiation-curable compound (A) contains 60-90% by weight of the monofunc- 
65 tional (meth) acrylic monomer and 10-40% by weight of the multifunctional (meth) acrylic monomer. 

[0027] In addition, in the composition of the present invention, a (meth) acrylic oligomer or polymer, as a cross-link- 
ing agent, may be added therein as long as it dose not deteriorate the objects of the present invention. 
[0028] Since the radiation-curable compound (A) is polymerization-cured by a radiation, in particular, an ultraviolet- 
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radiation, a photopolymerizatfon initiator or a sensitizer is preferably Incorporated into the present composition. The 
phDtopolymerization initiator or the sensitizer used is not limited to specified ones but may be selected from the con- 
ventional ones such as acetophenone type, beazoin type, benzophenone type and thtaxanthone type compounds. As 
the photopolymerizatlon Initiator or the sensitizer, a plurality of compounds may be used. The content of the pbotopol- 
s ymerization initiator may be 0.001 to 10% by weight, preferably 0.5 to 9% by weight relative to the radiation-curable 
compound (A). 

[0029] In the composition of the present invention, examples of the water-absorbing organic filler (C) are not limited 
to specified ones but include fillers having hydroxy group, carboxy group, amino group or the like on the surface and/or 
in the interior thereof, more particularly, animal protein uttrafine particles such as Staphytoid AC-3832 (manufactured by 
to Takeda Chemical Industries, Ltd.), Fiowbeads EA209 (manufactured by Sumitomo Seika Chemical Co.. Ltd.), collagen 
powder and the (ike. 

[0030] In the composition of the present invention, examples of the water-absorbing inorganic filler (D) are not lim- 
ited to specified ones but include high-purity alumina, silica gel, sllica-afurruna, talc, cfiatomaceous earth, calcium car- 
bonate, calcium sulfate, synthetic zeolite and the like. More particularly, there are Silcion G-600 (manufactured by SCM 

is Chemicals), Aerosil TT-600 (manufactured by Aerosil) and the Rke. 

[0031 ] The aforementioned water-absorbing organic filer (C) has an action of enhancing printability after radlation- 
curalion of the composition and, on the other hand, the aforementioned water-absorbing inorganic filler (D) has an 
action of enhancing coating property of the composition onto a substrata Therefore, the composition of the present 
invention contains both the water-absorbing organic filler (C) and the water-absorbing inorganic filler (D) as an essential 

20 component When the filler component is only the water-absorbing organic filler (C). there arises a problem of coating 
property and pot life and, when the f iDer component rs only the water-absorbing inorganic filler (D). sufficient printability 
can not be obtained. Inclusion of both the organic filler (C) and the inorganic filler (D) can afford excell ent characteristics 
in coating property and printability. 

[0032] It is preferred that the composition of tfie present Invention contains 1 0-60% by weight of the water-absorb- 
25 ing organic filler (C) and 1-20% by weight of the water-absorbing inorganic filler (D> relative to the radiation-curable 
compound (A). When the amount of the organic filler (O is less than 10% by weight, sufficient printability is not easily 
obtained and, on the other hand, the amount of the organic filler (C) exceeds 60% by weight, a cured film having suffi- 
cient hardness is not easily obtained. In addition, when the amount of the morganic filler (D) is less than 1 % by weight, 
coating property tends to be deteriorated and, on frie other hand, when the amount of the inorganic finer (D) exceeds 
so 20% by weight, coating property becomes to be deteriorated because of remarkable Increase in viscosity. More prefer- 
able amount of the filler is 20-50% by weight of the water-absorbing organic filler (C) and 3 to 15% by weight of the 
water-absorbing inorganic filler (D) relative to the radiation-curable compound (A). 

[0033] In addition, in the composition of the present invention, it Is preferred that a particle size of the water-absorb- 
ing organic filler (C) and the water-absorbing inorganic filler (D) is 0.001 to 20 urn respectively. When the particle size 

35 is less than 0.001 urn, water-absorbing property tends to be deteriorated and, on the other hand, when the particle size 
exceeds 20 urn, smoothness of the coated surface tends to be deteriorated and the film tends to be brittle. More pref- 
erable particle size of the water-absorbing organic filler (C) or the water-absorbing Inorganic filler (D) is approximately 
0.1 to 10 urn respectively. Additionally, a particle size used in this specification is a value obtained by a particle size 
measuring method using a laser and, for example, can be measured using a microtrack manufactured by NikWso Co., 

40 Ltd. and the like. Additionally, the particle size measuring method using a laser is described, for example, in item "2.2 
Interaction of particles and electromagnetic wave" (pp. 85-67) in Uttrafine Particles Handbook (published by Fuji Tech- 
nosystem (K.K.) on September 5. 1 990}. 

10034] Furthermore, in the composition of the present invention, maleic acid, itaconic acid, N-vinylpyfroUdone and 
the like which can be copolymerized with an acrylic monomer may be added in addition to the aforementioned compo- 
46 nents as long as it dose not deteriorate the objects of the present invention. 

[0035] A recording sheet having an ink receiving layer suitable for an ink jet method is obtained by applying the 
present coating composition on one side or both sides of a hydrophobic supporting substrate such as polyester type 
resin, polycarbonate type resin, acrylic type resin and the like, and curing the composition by irradiating with radiation 
such as an ultraviolet ray 

60 [0036] For Irradiating with radiation, an electron beam or the like may be irradiated instead of an ultraviolet ray and. 
in some cases, an ultraviolet ray may be irradiated after heating. The intensity of an ultraviolet ray to be irradiated to the 
coated film is usually 50 mW/cm 2 or more, and the dose of irradiation Is usually approximately 200-2000 mJ/crn 2 . As 
an ultraviolet ray source, the conventional one such as a mercury lamp may be used. By an ultraviolet ray irradiation, 
the aforementioned respective compounds are radical-polymerized and cured. 

6$ [0037] An optical recording medium having an ink receiving layer suitable for an ink jet method is obtained by apply- 
ing the coating composition of the present invention on a protecting film of the optical recording medium and curing the 
composition by irradiating with radiation such as an ultraviolet ray. 
. [0038] One example of the optical recording medium, an optical recording disk, has a layered structure shown in 
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Fig. 1. That is. Fig. 1 is a view showing a partial cross-section of one example of an optical recording disK wherein an 
optical recording disk (1) has a coated-type recording layer (3) having a dye as a main component, a reflection layer (5) 
and a protecting f3m (6) in this order on a substrate (2). and has, on the protecting film (6). an ink receiving layer (7) 
composed of the coating composition of the present invention which has been radiation-cured. 
5 [0039] The substrate (2) is formed of a resin or a glass which is substantially transparent {preferably, transmrtance 
of 88% or more) to a recording Bght and a reproducing light (light having wavelength of around 600 to 900 ran, particu- 
larly semiconductor laser light having wavelength of around 770-800 nm, especially 780 nm). This makes possible to 
record on and reproduce from the back of a substrate. 

{0040] The substrate (2) is a disk having normal size and, when used as a recordable CD. ft has a thickness of 

10 around 1.2 mm and a diameter of 80 to 1 20 mm. 

[0041] As a materiel tor the substrate, it is preferred that resins are used. Various thermoplastic resins such as poly- 
carbonate resin, acrylic resin, amorphous polyolefin. TPX and the like are suitable. The substrate (2) may be prepared 
according to the known method such as injection molding and the like. Upon this, it is preferred that the predetermined 
pattern such as a groove (21) or the like is formed on the substrate surface for tracking or addressing. In addition, a 

is resin layer having the predetermined pattern such as a groove or the like may be formed according to a 2P method or 
the like after manufacturing the 6ubstrate (2). 

[0042] The groove is preferably a spiral continuous-type groove and it is preferred that a depth thereof is 500 to 
3000 A. a width thereof is 0.2 to 1 .1 ym, in particular 0.3 to 0.6 jim, and a width of land (portion between neighboring 
grooves) is 0.5 to 1 A um, in particular 1 A to t .3 ixm. By taking such a construction of the groove, a good tracking signal 
20 can be obtained without lowering the reflection level of the groove portion. In addition, the groove may be provide with 
concave and convex for an addressing signal. Furthermore, a recording light is preferably directed to a recording Jayer 
in the groove. 

[0043] The recording layer (3) may contain ordy one kind of dye or may be in the state where two or more dyes are 
compatible. 

25 [0044] When recording a CD signal, it is preferred that an attenuation coefficient of a recording fight and reproduc- 
ing light wavelength (imaginary part of complex refractive index) k of the recorcfng layer (3) is 0.03 to 0.25. When k Is 
less than 0.03, absorbing rate of the recording layer is decreased and it becomes difficult to perform recording with the 
conventional recording power. When k exceeds 0.25, the reflectivity is below 60% end it becomes difficult to perform 
reproduction with the CD specification. In addition, when k is 0.03 to 0.20, particularly 0.03 to 0. 1 5. extremely preferable 

30 results are obtained. 

[0045] In addition, it is preferred that refractive index (real part of complex refractive index) n is 1 .8 to 4.0, more pref- 
erably 2.0 to 3.0. When n Is < 1.8, the reflectivity tends to be decreased and a signal modulating degree becomes 
smaller, which makes difficult to produce with a CD player, in addition, in order to obtain n>4.0, a raw material dye is 
obtained with difficulty. 

35 [0046] Examples of the light-absorbing dye used In the recording layer (3) are not limited to specified ones as long 
as they have maximum absorption of 600 to 900 nm, preferably 600 to 800 nm, more preferably 650 to 750 nm and one 
or two or more may be selected from cyanrne type, phthalocyanine type, naphthalocyanine type, anthraquinone type, 
azo type, triphenylm ethane type, pyryiium or thiapyrylium salt type, squaryliurri type, croconium type, formazan type, 
metaJ complex type dye and the like depending upon the purpose. 

40 [0047] As the cyanine type dye, cyanrne dyes having an indoienine ring optionally having an aromatic condensed 
ring, particularly benzoindoienine ring are preferable. In addition, it is preferred that the indoienine rings are bonded via 
a pentamethine chain. 

[0048] In addition, It is preferred that the light-absorbing dye is used in admixture with a singlet oxygen quencher. 
Furthermore, it is also preferred that a dye cation and a singlet oxygen quencher anion which are ionicaily-bonded with 
46 each other are used as the ligjrt -absorbing dye. 

[0049] As the quencher, metal complexes of acetylacetonate type, bisdrthtol type such as biscfithuxx-diketone type 
and bisphenyldithiof type, thtocatechol type, ealicylaldehydeoxime type, thiobisphenolate type and the like are prefera- 
ble. In addition, amine type quenchers such as amine type compounds having a nitrogen radical cation, hindered amine 
and the like are suitable. 

so [0050] As a dye which constitutes the bonded system, cyanine dyes having an indoienine ring are preferable and, 
as the quencher, metal complex dye such as bisphenyktithiol metal complex and the like are preferable, 
[0051] Further, although the quencher may be added independently from the light-absorbing dye or may be used 
in a bonded form, it is preferred that the quencher is added in an amount of 1 mole or (ess, particularly approximately 
0.09 to 0.5 mole relative to 1 mole of total light-absorbing dyes. This can promote light-resistance. 

55 J0052] As a dye used in the recording layer, those having n and k described above may be selected from the afore- 
mentioned light-absorbing dyes, dye-quencher mixtures, and dye-quencher bonded forms and, alternatively, the dyes 
may be synthesized by new molecular design. 

[0053] In addition, k for a recording Ught and reproducing light of the dye varies in a range of around 0 to 2 depend- 
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ing upon the skeleton and substftuem thereof and. thus, there is a limit of the skeleton and substrtuent upon selection 
of the dyes having k of 0.03 to 0.25. For that reason, in some cases, there arise a limit on coating sofverxts and impos- 
sible to coat depending upon the substrate materials. In addition, in some cases, vapor film forming can not be carried 
out. In addition, when new molecular design Is carried out, there requires a great effort tor design and synthesis. 

s [0054] This can be applied to the improvement of wavelength dependency. The wavelength of a semiconductor 
laser Is usually in a range of ± 10 nrn and, in a commercially available CD players, reflectivity of 70% or more need to 
be maintained at 770 nm to 790 nm. Generally, k value of the dyes has great wavelength dependency in many cases 
and, even when k value is suitable at 780 nm. k value becomes remarkably unsuftabie at 770 nm or 790 nm in many 
cases. In such cases, suitable n and k values can be usually obtained in a range of 780 ± 10 nm by mixing the second 

to dye therein. 

[00551 As a result, the limitation such as that of a coating solvent or the like is alleviated and It can make possible 
to use a dye which is easily synthesized and is low cost, a dye having good property, or a refractory dye. 
[0056] When the recording layer (3) is a mixed dye layer, dyes to be used may be selected from those having n of 
1.6 to 6.5 and k of 0 to 2. 

is [0057] h addition, upon measuring n and k, a recording layer is provided at a thickness of around 40 to 1 00 nm on 
the predetermined transparent substrate under the actual conditions to obtain a sample for measurement Then, reflec- 
tivity through a substrate of this sample for measurement or the reflectivity from a recording layer side Is measured. The 
reflectivity is measured using a recording-reproducing light wavelength in a manner of mirror reflection (about 5°). In 
addition, transmfttance of the sample is measured. From these measured values, n and k may be calculated according 

so to, for example. Kyorrtsuzensho "Optics" authored by Kozo Ishiguro pp. 1 68-1 78. 

[0058] The recording layer may be formed by a spin coaling method in which a coating solution containing a dye 
and an organic solvent is used and this coating solution is applied-spread onto a spinning substrate. 
[0059] The organic solvent used in a coating solution for farming the recording layer may be conveniently selected 
from alcohol type, ketone type, ester type, ether type, aromatic type, and hafogenated alkyl type solvents and the like 

es depending upon a dye to be used. Organic solvents having two or more functional groups per molecule are suitable, 
[0060] After spin coating, the formed fflm is dried as necessary. 

[0061] The thickness of the recording layer thus formed is conveniently set depending upon the desired reflectivity 
and the like and Is usually around 100 to 300 nm. 

[0062] A reflection layer (5) is provided on the recording layer (3) in a manner of direct adhesion. The reflection layer 
so (5) is composed of Au, Ag or Ag alloy, Au being preferable In view of high reflectivity and good anti-corrosion. 

[0063] As an Ag alloy, those containing one or more selected from Cu, 77, V, la. Cr, Mo, W, Mn, Fe, Co, Rh, Ni, Pd. 
Pt, Au. Aland the like, in addition to Ag, are preferable, fn order to obtain high reflectivity, it is preferred that the content 
of Ag is 40 atom % or more. 

[0064] In order to form the reflection layer (5), various vapor film forming methods such as sputtering, deposition 
«r and the like may be used. In addition, it is preferred that the thickness of the reflection layer (5) Is 20 nm or more. When 
the thickness is smaller, the reflectivity is liable to become insufficient 

[0065] By taking such a construction of the reflection layer, the reflectivity through the substrate when manufactured 
into an optical recording disk (unrecorded portion) Is 60% or more, in particular 70% or more. 
[0066] A protecting film (6) is provided on the reflection layer (5). 

40 [0067] Although the protecting film (6) is preferably formed by a spin coating method in order to avoid a damage of 
the reflection layer <5). a screen printing method, a dipping method, a spray coating method and the like may be used. 
The conditions for forming the protecting film (6) are not particularly limited to specified ones but may be conveniently 
selected depend ng upon viscosity of the coating solution, desired thickness and the like. 
[0068] The thickness of the protecting film is preferably around 1 to 20 um. 

46 When the thickness is smaller, anti-corrosion effect of the reflection layer and the recording layer is liable to be insuffi- 
cient When the thickness is larger, cracks are liable to occur or warpages are liable to occur on a disk, deriving from 
shrinkage upon curing. 

[0069] The protecting film is preferably composed of a radiation-cured resin. More particularly, it is preferably com- 
posed of a material obtained by radiation-curing a radlaflon-curable-type compound or its composition for poiymeriza- 

so tion. Examples thereof include monomers, oligomers and polymers in which groups cross-linkable or polymerlzaWe by 
radiation are contained or introduced into a molecule, such as acrylic double bonds such as acrylic acid, methacrylic 
acid and ester compounds thereof, ally! double bonds such as diallyl phthalate, unsaturated double bonds 6uch as 
maleic acid, and m aleic derivatives which respond to an ionization energy and have unsaturated double bonds showing 
radical polymerizabilfty. These are preferably multifunctional, in particular Afunctional or more and one kind of them 

56 may be used or two or more of them may be used together. 

[0070] As a radiation-curable monomer, the compounds having a molecular weight of less than 2,000 are suitable 
and, as an oligomer, the compounds having a molecular weight of 2,000 to 10,000 are suitable. Examples thereof are 
styrene, ethyl acrylate, ethylene glycol diacrylate, ethylene glycol dimethacrylate, diethylene glycol diacrylate, diethyl- 
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eneglycol methacrylate, 1,6-hexane glycol diacryJaie, 1,6-hexane glycol dimethacrylate and the lika Particularly pre- 
ferred are acryl group-containing monomers and/or oligomers such as pentaerythritol tetra (meth) acrylate, 
penteerythritol (meth) acrylate. trimethyfolpropanetri (meth) acrylate, trimethylolpropanedi (meth) acrylate, acryl-mod- 
Ified urethane elastomer, or the foregoing with an introduced functional group such as COOH and the like, (meth) acr- 
5 ylate of phenol-ethylene oxide adduct. compounds In which a (meth) acrylate group or a e -caprolactone-acryl group is 
bonded to a pentaerythrito! condensed ring shown in Japanese Laid-open Patent Publication No. 1-1 65050/1 989 (Jap- 
anese Examined Patent Publication Na8-27990/1996). special acrylates and the Gke. In addition to them, as a racfia- 
tion-curable oligomer, there are acryl-modified oltgoester acrylate and urethane elastomer, and the foregoing wHh an 
introduced group such as COOH and the like. 

io [0071] Alternatively, in addition to or instead of the aforementioned compounds, radiation-curaWe-type compounds 
obtained by radiatfon-responsively^odifying thermoplastic resin may be used. Examples of such a radiation-curable 
resin are resin in which groups cross-linkable or poJymerizable by radiation are contained or introduced into a thermo- 
plastic resin molecule, such as acrylic double bonds such as acrylic acid, methacrylic acid or ester compounds thereof. 
aJlyl double bonds such as draJlyl phlhalate, and unsaturated bonds such as maleic acid, maleic derivatives which have 

75 unsaturated double bonds showing radical polymerizability. Examples of the thermoplastic resin which can be modified 
to radiation-curable resin are vinytehloride type copolymer, saturated polyester resin, poly (vinyl alcohol) type resin, 
epoxy type resin, phenoxy type resin, cellulose derivatives and the Tike. As other example of a resin which can be used 
tor radiation-responsively-modifying , multifunctional polyester resin, potyether ester resin, poly (vinylpyrrolidone) resin 
and derivatives thereof (PVP olefin copolymer), polyamide resin, polyimide resin, phenol resin, spiroacetal resin, and 

20 acrylic type resins containing at least one of hydroxy croup-containing acrylic ester and methacrylic ester as a polym- 
erization component are also effective. 

10072] Since the coating composition for polymerization is cured by radiation, particularly ultraviolet radiation, it Is 
preferred that a photopolymerizatfon initiator or a sensitizer is contained in the composition for polymerization. The pho- 
topotymerization initiator or the sensitizer used is not limited to specified ones and examples thereof are as described 
25 above. The content of the photppolymerization initiator in the composition for polymerization is usually around 0.5 to 5% 
by weight. Such a composition for polymerization may be synthesized according to the conventional method or may be 
prepared using a commercially available compound. 

[0073] As a composition containing a radiation-curable-type compound for forming the protecting film, a composi- 
tion containing epoxy resin and an photo-cation polymerization catalyst is also suitably used 

so [0074] As an epoxy resin, aficycfic epoxy resins are preferable and. particularly, those having two or more epoxy 
groups are preferable. As an alicydic epoxy resin, one or more of 3,4-epoxycydohexy!mGthyi-3,4-epoxycyclohexane- 
carboxyfate, bis-(3.4-epoxycyciohexy1methyl)adipate, bis-(3,4-epoxycydohexyf)adipate, 2-(3,4-epoxycyciohexy^5.5- 
spiro-3,4-epoxy)c^dohexane-metha-dioxane, bis (2 r 3-epoxycyclopentyl)ether, vinylcyclohexenedioxide and the like are 
preferable. The epoxy equivalent of the aJicyciic epoxy resin is not limited to specified ones but 60 to 300, particularly 

36 100 to 200 is preferable in view of good curability. 

[0075] As the photo-cation polymerization catalyst, any known ones may ba used and particularly not limited to 
specified ones. For example, one or more of metal fluoroboric acid salt and boron triftuoride complex, bis (perfluoro- 
alkyl-sulfonyl) methane metal salt aryfdiazonium compound, aromatic anium salt of 6A group element, aromatic onium 
salt of 5A group element, cQcarbonylchelate of 3A-5A group element, thiopyryfium salt, 6A group element having MF6 

40 anion (provided that M is P, As or Sb), triarylsulfonlum complex salt, aromatic iodonium complex salt, aromatic suffo- 
nium complex salt and the like may be used. Particularly, it is preferred that one or more of polyarylsuffonium complex 
salt, aromatic surfonium salt or iodonium salt of halogen-containing complex ion, and aromatic onium salt of 3A group 
element 5A group element and 6A group element are used. 

[0076] in addition, an photo-cation polymerization catalyst containing an organometallic compound and an organo- 
45 silicon compound having photodegradability may be also used. Since such an photo-cation polymerization catalyst is 
non-strong acid type, adverse effects on the recording layer having high corrosiveness of a an optica) magnetic record- 
ing disk can be avoided. As an organometallic compound, complex compounds in which ataxy group, phenoxy group, 
p-diketonato group and the like are bonded to a metal atom such as Ti, V, Or, Mn. Fe, Co. Nf, Cu. Zn, Al. Zr and the like 
are preferable. Among them, particularly, organoalumtnum compound is preferable, more particularly, trismethoxyalu- 
so minium, trlsproptonatoafuminium, tristrrfJuoroacetylalummiurn, and trisetrrylacetoacetonatoaiuminJum are preferable. 
[0077] The organositicon compound having photodegradability produces a silanol by light irradiation such as ultra- 
violet ray or tfie like, and the silicon compounds having peraxysilano group, o-nitrobenzyl group, a-ketosilyl group and 
the like are preferable. 

[0078] It Is preferred thai the content of the photo-cation polymerization catalyst in the composition is 0.05 to 0.7 
65 part by weight, particularly 0.1 to 0.5 part by weight relative to 100 parts by weight of the epoxy resin. 

[0079] Among them, those obtained by radiation-curing, particularly ultraviolet ray-curing a coated film containing 
the photopolymerization sensitizer or the initiator using a radiation-curable-type compound having an acryl group are 
preferable. 
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[0080] Upon formation of the pr otecting fiJm, a coated film for the aforementioned composition for polymerization is 
irradiated with ultraviolet ray, electron beam or the like to cure it 

[0081 J In addition, the protecting film may contain various pigment particles as necessary, 
[0082] An ink receiving layer (7) composed of the coating composition of the present invention which has been radi- 
s ation-cured is provided on the protecting film (6). The coating composition is applied, for example, by a screen printing 
method and this is irradiated with a racSation such as ultraviolet ray to cure, leading to an ink receiving layer suitable for 
an inkjet method. 

MODE FOR CARRYING OUT THE INVENTION 

w 

[00331 The present invention is illustrated by the following Examples but are not limited to them. 
[Example 1] 

15 [0084] A RecoitfabJe-type compact disk (CD-R) having a construction shown in Fig. 1 was manufactured. First up 
to formation of a protecting film (6)was performed. That is, a recording layer (3) containing a dye was formed on a poly- 
carbonate resin substrate (2) having spiral continuous grooves, 120 mm in a diameter and 1.2 mm in a thickness with 
a spin coating method. A reflection layer (5) was formed on this recording layer (3) and a protecting film (6) was further 
formed thereon. . 

20 [0085] A coating solution used for forming the recording layer (3) contained a dye and an organic solvent and, as a 
dye. the following dyes A1 and A2 as well as singlet oxygen quencher Q were used, and the content of A1 in the dye 
was 60% by weight that of A2 in the dye was 30% by weight and that of the singlet oxygen quencher was 10% by 
weight 
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20 



25 



SO 




Q 



[0086] As an organic solvent diacetoneaJcohol was used And, the content of the dye in a coating solution was 5% 
by weight. And, the thickness of the recording layer was 200 nm. 

[0087] Subsequently, tor each disk, a reflection layer was formed by a sputtering method. The thickness of the 
so reflection layer and the composition thereof were as follows: Reflection layer (80 nm): Au 

[0088] Then, a protecting film (6) was formed on the reflection layer (5). The protecting film (6) was formed by coat- 
ing an ultraviolet ray-curable resin: SD-211 (manufactured by Dainrppon Ink & Chemicals. Inc.) with a spin coating 
method and perforrnfng ultraviolet ray-curing. The thickness of the protecting film after curing was 5 urn. 
[0089] Then, an ink receiving layer (7) was formed on frie protecting film (6) of this disk (I) as follows: 
ss [0090] Each component of the following composition was stirred for 1 hour in a mixer to prepare a coating solution 
No. 11. 
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{Composition of the coating solution No. 1 1) 
[0091] 



10 



Monofunctional monomer: 


a-1 (Aronix M-5600, manufactured by Toagoseikagaku (K.K.)) 
Aayloylmorohofine 


30 parts by weight 
10 parts by weight 



15 



20 



Multifunctional monomer: 



b-1 (A-6Q0, manufactured by Srrirwiakamura Kagakuhogyo (K.K.)) | 20 parte by weight 



Polymerization initiator: 



Jrgacure 651 (manufactured by Chlba Qetgy) | 5 parts by weight 



30 



Organic f Bier: 



Staphytoid AC-3832 (partfcie size, 0.3 urn) | 30 parts by weight 



40 



46 



50 



55 



Inorganic filler: 


Silcron G-600 (particle size. 4.7 urn) 


5 parts by weight 



[0092] By using this coating solution No. 1 1 , a coated film was formed on the protecting film (6) of the aforemen- 
tioned disk using a screen printing method. "This coated film was irradiated with an ultraviolet ray using an extra-high 
pressure mercury lamp so that the lamp intensity on the irradiated surface was 500 rnJ/cm 2 to cure, to form an Ink 
receiving layer CO of about 10 um. The optical recording medium thus obtained is called sample No. 1 1. 
[0093] Coaling solution No. 12 was prepared according to the same manner as No. 11 except that trimethyfolpro- 
pane triacryiate was used instead of monomer b-1 in the coating solution No. 11 and this coating solution No 12 was 
used to form an ink receiving layer similarly This optical recording mecfium is called sample Na 12. 
[0094] Coating solution Na 13 was prepared according to the same manner as No. 11 except that 25 parts by 
weight of monomer a-2 (Aronix M-5700, manufactured by Toagoselkagaku (K.K.)) was used instead of 30 parts by 
weight of monomer a-1 and 15 parts by weight of polyethylene glycol 90 methacrytate was used instead of 1 0 parts by 
weight of acrytoylmorpholine in the coating solution No. 1 1 , respectively, and this coating solution No. 13 was used to 
form an ink receiving layer similarly. This optical recording medium Is called sample Na 13. 

[0095] Coating solution No. 1 4 was prepared according to the same manner as No. 1 3 except that drmethylamino- 
propylacrylamide was used instead of monomer a-2 (Aronix M-5700) in the coating solution No. 13 and this coating 
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solution No. 14 was used to form an ink receiving layer similarly. This optical recording medium is called sample No. 1 4. 
[0096] The structures of Aronix M-5600, Aronix M-5700, A-600 r and Irgacure 651 used in this Example are shown 
below: 

5 

Aronix M-5600 , v 

CH^CHCOO^CHzCHjCOO-^pH 



5 Aronix M-5700 



20 



CHr=CHCO0CH 2 CHCH 2 0 



25 



30 



40 



A-600 CHr=CHC0 (0CH z CH 2 ) , 4 0C0CH=CH 2 



Irgacure- 651 0 0CH 3 , v 

o*tQ 



[Comparative Example 1] 



[0097] Coating solutions No. 15 and No. 16 were prepared, respectively, according to the same manner as in 
Example 1 except that the organic filler: Staphyioid AC-3832 was not added and the inorganic filler: Silcron 3-600 was 
added in an amount of 35 parts by weight in the coating solutions No. 1 1 and No. 12 in Example 1 and the coating solu- 
tions No. 1 5 and No* 16 were used, respectively, to form an ink receiving layer similarly These optical recording media 

45 axe called samples No. 15 and No. 16. 

[0098] Coating solutions No. 17 and No. 18 were prepared, respectively, according to the same manner as in 
Example 1 except that the inorganic filler: Silcron G-600 was not added and the organic filler: Staphyioid AC-3832 was 
added in an amount of 35 parts by weight in the coating solutions No. 1 3 and No. 14 in Example 1 and the coating solu- 
tions No. 17 and No. 18 were used, respectively, to form an ink receiving layer similarly. These optical recording media 

so are called samples No. 1 7 and No. 1 8. 

[0099] On the ink receiving layer surfaces of the resulting samples Na 1 1 to No. 18. printing was performed using 
an inkjet color printer (manufactured by Mastermind, myPRINTLAB). As an ink, color ink for Canon BJC600J was used. 
[0100] For printabifrty, surface property, resolution degree and drying property were evaluated as follows: 

66 (Surface property) 

[01 01 ] The surfaces after screen printing were observed and evaluated as follows: 
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<§> : Very smooth and dry on the surface 
O : Smooth and no sticking feeling 

a : Smooth on the surface but sticking feeling when touched with fingers 
X : Remaining mesh trace and bubble trace on the surface 

(Resolution degree) 

[01 02J At an overlapping portion between Ink and ink or a boundary portion of printing: 

io © : No Wot 

O : Blot of 0.4 mm or smaller 

A : Blot of larger than 0.4 mm and smaller than 0.8 mm 
X : Blot of larger than 0.8 mm and repeflence of ink 

is (Drying property) 

[0103] Printing was performed and. after printing, time until an ink becomes unadhesive to fingers when contact 
with the printed surface is adopted as a drying time and evaluation was performed according to the following criteria: 

20 © : Drying time Is 30 seconds or shorter. 

O : Drying time is longer than 30 seconds and 2 minutes or shorter. 
a : Drying time Is longer than 2 minutes and 10 minutes or shorter. 
X : Drying time is longer than 10 minutes. 

26 [0104] As regards water-resistance, printing was performed and, after drying the printing, the printed surface was 
dipped in flowing water for 1 minute and ink adsorbability and film property were evaluated as follows: 

(tnkadsorbabNIty) 

30 [0105] After and before the printed surface was dipped in flowing water for 1 minute, the printed characters and 
images were observed wfth naked eyes and the change in the concentration was investigated. 

O : LitUe change in the concentration of printing 

A : The concentration is slightly lower but the printing characters are readable. 
35 X : The printing was lost and becomes unreadable. 

(Film property) 

[01 06] After and before the printed surface was dipped fn flowing water for 1 minute, the state of the coating layer 
40 was observed with naked eyes. 

O : Little ohange in the layer surface 

a : The layer surface is slightly softened. 

X : The layer flows with flowing water or peeled. 

45 

[0107] The results of the above performance evaluation on each optical recording medium sample are shown in 
Table 1 . From Table 1 , ft is dear that the ink receiving layers of the samples No. 1 1 to No. 14 in accordance with the 
present invention have practically sufficient performance In an ink jet recording method. On the other hand, the ink 
receiving layers of the comparative samples Na 15 and No. 16 are excelJent In sunace property but inferior in resolution 
so degree, drying property and mk adsorbability. In addition, the ink receiving layers of the comparative samples No. 17 
and No. 18 are inferior in surface property and film property. 
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Table 1 





(Printability> 


< Water-Resistance) 


Sample 


Surface 
Property 
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Drying 
Properly 


Ink Adsorbabilrty 


Film Property 


Example 1 


No. 11 


O 


O 


O 
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O 


No. 12 


O 


O 


O 


O 


O 


No. 13 


O 


® 


® 
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No. 14 


O 


® 


@ 


o 


o i 


Comparative Example 1 j 


No. 15 


® 


A 


X 


A 


o 


No. 16 


® 


A 


X 


A 


o 


No. 17 


X 


o 


O 


o 


A 


j No. 18 


X 


o 


O 


o 


A 



[Example 2 and Comparative Example 2] 

25 

[0108] Coating solutions No. 21 to No. 28 were prepared, respectively, according to the same manner as in Exam- 
ple 1 and Comparative Example 1 except that Flowbeads EA209 (particle size. 1 0 urn) was used instead of the organic 
filler: StaphyJoid AC-3832 and AerosH TT-600 (particle size, 0.04 jim) was used instead of the inorganic filler: Sflcron G- 
600 in flie respective coating solutions No. 1 1 to No. 18 used in Example 1 and Comparative Example 1 and these 
30 respective coating solutions No. 21 to No. 28 were used to form an ink receiving layer similarly. These respective optical 
recording media are called samples Na 21 to No. 28. 

[0109] For the resulting samples No. 21 to No. 28, the same evaluation as that in Example 1 was performed. As 
shown in Table 2, it Is clear that the ink receiving layers of the samples No. 21 to No. 24 in accordance with the present 
invention have practically sufficient performance in an ink jet recording method. On the other hand, the ink receiving lay- 
as ers of the comparative samples No. 25 and Na 26 are excellent in surface property but inferior in resolution degree. In 
addition, the ink receiving layer of the comparative samples No. 27 and No. 28 are inferior in surface property and film 
property. 
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Table 2 
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Degree 


Drying 
Property 


Ink Absorbability 


Rim Property 


Example; 


> 




No. 21 


o 


O 


O 


o 


O 


No. 22 


o 


O 


O 


o 


O 


No. 23 


o 


® 


® 


o 


o 


NO. 24 


o 


® 


® 


o 


o 


Compare! 


ve Example 2 




Na 25 


® 


A 


A 


A 


o 


Na26 


@ 


A 


A 


A 


o 


Na 27 


X 


o 


o 


o 


X 


Na 28 


X [ 


o 


o 


o 


X 



[Example 3 and Comparative Example 3] 

25 

[01 10] Coating solutions Na 31 to Na 34 and No. 37 to No. 38 were prepared, respectively, according to the same 
manner as in Example 2 and Comparative Example 2 except that an animal protein fine particle (particle size, 5 urn) 
was used instead of the organic filler: Rcwbeads EA209 in the respective coating solutions No. 21 to Na 24, and No. 
27 to Na 28 used in Example 2 and Comparative Example 2 and these respective coating solutions were used to form 
so an ink receiving layer similarly. These respective optical recording media are called samples Na 31 to Na 34. and No. 
37toNa38. 

[01 11 1 For the resulting samples No. 31 to No. 34, and No. 37 and Na 38. the same evaluation as that in Example 
1 was performed. As shewn In Table 3, it is clear that the ink receiving layers of the samples Na 31 to Na 34 in accord- 
ance with the present invention have practically sufficient performance in an ink jet recording method. On tfie other 
35 hand, the ink receiving layers of the comparative samples No. 37 and Na 38 are inferior in surface property and film 
property. 
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[Example 4] 

[0112] This Example is an embodiment in which a disk (II) having a protecting film (6) composed of two layer* was 
used instead of the disk (I) having the protecting film (6) composed of one layer. 

5 [01 13] According to the same manner as the formation of the disk (I) In Example 1. the formation up to a reflection 
layer (5) was performed. On this reflection layer (5). an uHraviolet curable-type resin: SD-21 1 was coated by a spin coat- 
ing method, which was uttraviolei-cured to form a lower protecting film having a thickness of 5 urn after curing. Subse- 
quently, on the Jower protecting f Dm. an upper protecting film having a thickness of 8 nm was formed using a white Ink 
for screen printing (SSD F27 WHITE) manufactured by Dainlppon Ink & Chemicals. Ink. to make a disk (II). 

10 [0114] Then, on the upper protecting film of this disk (II), an Ink receiving layer (7) was formed using each of the 
coating solutions No. 11 to No. 14 used in Example 1 similarly. These respective optical recording media are caJed 
samples No. 41 to No. 44. 

[011 51 In addition, the coating solutions No 21 to No 24 used In Example 2 were used, respectively, to form each 
ink receiving layer (7) similarly. These respective optical recording media are called samples Na 51 to No. 54. 

is [01 1 C] Further, the coating solutions No 31 to Na 34 used in Example 3 were used, respectively, to form each Ink 
receiving layer (7) similarly. These respective optical recording media are called samples Na 61 to Na 64. 
[0117] Forthe resulting samples No. 41 to Na 44. Na 51 to Na 54, and Na 61 to No. 64, the same evaluation as 
that in Example 1 was performed. As shown in Table 4, it is clear that the ink receiving layers of these samples have 
practically sufficient performance in an ink jet recording method Since these samples contained a white pigment in the 

so upper protecting film, they had good and clear color development 



Table 4 





<Printability> 


(Water-Resistance) 
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Surface Property 
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Degree 


Drying 
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© 


o 


o 



[0118] The present invention can be carried out in other various embodiments without departing from the spirit or 
main features thereof. For that reason, the foregoing Examples are merely illustration in all respects and are not con- 
st? strued to be limiting. Further, any changes belonging to the equivalent scope of claims are all within the scope of the 
present invention. 

INDUSTRIAL APPLICABILITY 

55 [0119] According to the coating composition of the present invention, as described above, by radiation-curing this 
composition, there can be formed an ink receiving layer having image clearness in an ink jet recording method, water- 
resistance and adhesion with substrates. 

[0120] Therefore, the coating composition of the present invention is very useful for forming an ink receiving layer 
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of the conventional Inkjet recording material and. particularly, an ink receiving layer of an optical recording medium. 
[01211 According to the optical recording medium of the present invention, since the medium has an '^ rece'ving 
E. torrr^oSs Lating composition, that is provided a medium to be recorded tmreon having the surface ^yer to 
berecorded thereon which is excellent in color printing compared with the P^^^^^^SS^ZSS, 
mVhuMrticulBr. since the ink receiving layer is excellent in quick-drying, it is suitable ,n printing of high 'esrtuton 
a^hTanTphotographs, and excellent printing having no color blot can be performed. Further, even when wiped after 
S^Tn^CwlS Printing fail and whole layer separate are not caused, leading to excellent water—stance. 



10 



Claims 
1. 



15 2. 



A composition for coating which comprises a radiation-curable compound (A) containing a ^■"^j^J 
acrylicmonomer and a multifunctional more than brfunctional acrylic monomer, a water-absorbing organic filler (C) 
and a water-absorbing inorganic filler (D). 

The composition for coating according to claim 1, wherein the radiation-curable compound (A) contains 50 to 90% 
by weight* the monofuncttonal (math) acrylic monomer and 10 to 50% by weight of the muttrtunchonal more than 
brfunctional (meth) acrylic monomer. 

jl The composition for coaling according to claim 2. which contains 10 to 60% by weight of the water-absorbing 
org^XJSTaS 1 to 5% by weii of the water-absorbing inorganic f iUer (D) relative to the radiafon^urabJe 
compound (A). 

4. The corrpodtton for coating according to claim 3, a particle size of the fillers (Q and (D) is 0.001 to 20 urn. 

a The composition for coating according to claim 4, which contains 0.001 to 10% by weight of a polymerisation initi- 
ator relative to the radiation-curable corrpound (A). 

A recording material comprising an ink receiving layer composed ofa radiati^ for coating 

according to any one of claims 1 to S on at least one side of a hydrophobic supporting substrate. 

An optical recording medium which comprises an ink receiving layer composed of a radfetton-cured^ 
coXg according to any one of claims 1 to 5 on the surface of the optical recording medium opposrte to the surface 
on which optical writing/reading is performed. 



6. 



7. 



35 



40 



45 



60 



65 
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